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the myocardium (reflected, for instance, by
a downregulation of respiratory chain en-
zymes),3 with obvious beneficial effects on
cell survival. These effects are probably
most pronounced in the mechanically and
biologically overburdened infarct border
zone. Therefore, it does not seem surpris-
ing that the authors found less apoptosis
and more markers of vital cells—including
c-kit– and Sca-1–expressing cells—right
there. To study true regeneration processes,
however, unloading of the hearts later after
myocardial infarction might produce more
meaningful data. Here, the effects of myo-
cardial rescue by unloading have abated,
enabling the researcher to concentrate on
true regeneration processes instead of sal-
vage of pre-existing cells. We expect that
the differences in regenerative capacity be-
tween unloaded and loaded hearts would
then be much smaller, similar to the clinical
observation that weaning from left ventricu-
lar assist device support during acute infarc-
tion or in nonischemic cardiomyopathy is
sometimes possible,4 but very rarely in pa-
tients with chronic ischemic heart failure.
Taken together, the data presented by
Suzuki and colleagues add nicely to the
evidence supporting the concept of rapid
hemodynamic load reduction in acute in-
farction. Whether unloading alone is able
to also initiate true myocardial regenera-
tion, especially in the clinical setting, re-
mains to be seen.
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Reply to the Editor:
We greatly appreciate the letter from
Stamm and colleagues with its well-di-
rected comments on our article. As they
suggest, we need to clarify many problems
about hemodynamic unloading for myocar-
dial repair, including “regeneration versus
rescue,” “acute versus chronic,” and “clin-
ical patient versus experimental model.”
First, rescue and regeneration are very
different biologic processes. The former
involves time-limited work to rescue the
surviving myocardium soon after damage,
whereas the latter is a slow and long-term
process of regenerating new myocardium
for repairing the injured heart. We recog-
nize that the regenerative potency of the
injured heart is poor because of the very
limited proliferating potency of cardiomy-
ocytes.1 Inasmuch as we removed hemody-
namic loading soon after infarction in this
study, it is possible that hemodynamic un-
loading rescued much of the surviving
myocardium within the injured heart and
contributed to the dramatic improvement in
the infarcted area and the left ventricular
wall thickness, as shown in Figure 1 of our
article.2 However, the increased number of
Ki-67–positive cells indicated an acceler-
ated biologic process of regeneration in the
unloading infarcted heart. Furthermore, al-
though we did not follow their fate, the
increased number of stem cells in the un-
loading infarcted heart also played a role in
myocardial repair. On the basis of this ev-
idence, we concluded that the reduced he-
modynamic loading assists self-regenera-
tion of the injured heart.
Second, compared with the acute phase,
the chronically injured heart was character-
ized by compensatory hypertrophy of the
surviving myocardium, the senescence of
cardiac stem cells,3 and many other neuro-
hormonal changes. Thus, it is worth inves-
tigating whether hemodynamic unloading
would assist the regeneration of a chroni-
cally injured heart and the capacity and
speed of this regeneration.
The final problem relates to the self-
regenerative capacity of the injured heart in
both patients and experimental animals. In
contrast to healthy young animals, many of
the patients with heart failure were older
and had coexisting systemic diseases, such
as diabetes, hyperlipidemia, and hyperten-
sion, which contributed to the senescence
of stem cells. Naturally, the proliferating
potency of cardiomyocytes and the number
of cardiac stem cells in older patients with
heart failure would be much weaker than
those in healthy young animals.4
In all, the functional recovery of the
failing heart achieved by left ventricular
assist device support involves complex
mechanisms, which will be affected by
many factors.5 Although our experimental
data suggest that hemodynamic unloading
assists self-regeneration of the injured
heart, further study is warranted to estimate
the functional contribution of myocardial
regeneration in patients subjected to left
ventricular assist device support.
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